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§3. Non-Coolant SC Magnet for Gyrotron 
Kobayashi, S., Kubo, S., Idei, H. , Shimozuma, T., 
Yoshimura, Y., Sato, M., Takita, Y., Ito, S., Mizuno, Y., 
Ohkubo, K., 
Notake, T. (Nagoya Univ.) 
The 84GHz band gyrotrons are operated under a strong 
magnetic field near 3.24 Tesla. Up to now, super-conducting 
(SC) magnets using liquid helium as a coolant are used to 
generate this magnetic field. This coil temperature must be 
cryogenic temperature (4K) in order to realize a 
super-conducting state. We have spent a lot of time, 
manpower, and liquid helium for maintaining the SC. We 
introduced non-coolant SC magnets in order to reduce this 
work and to avoid dangerous operation. 
These magnets are provided with refrigerator to operate 
by 4K/ 2step type Gifford-McMahon (GM) cycle and 
Persistent Current Switches (PCS) are preinstalled. Naturally 
LN2 and LHe are needless. The stability of the magnetic 
field is guaranteed by the magnet using PCS and operated 
with persistent current mode. Characteristics of the magnet 
are shown in Table 1. The specification and test results are 
on the Table 2. They satisfied the specification. 
Table 1 Characteristic of this SC magnet. 
Magnet type Non-coolant SC magnet 
within PSC 
Refrigerator 4K-GM 
Central Magnetic field 6.48 T 
strength (max) (6.70 T) 
Excitation speed 6.48 T / 24 min 
Table 2 Test results after installation in NIFS. 
Item of tests Specification Measured 
(JMTD-6.5T140gyro #1) 
Accuracy of -20-20mm <±0.1 % +0.011-
magnetic field -0.074% 
-400--350 <±1.0% -0.214-
(z=O is magnetic -0.400% 
field of center) 150-200 <-1.0/+3.0% -0.201-
-0.462% 
Other field <:t3.0% +1.019-
-1.24% 
Stability of magnetic field <10ppm/h 2.1ppm/h 
(Persistent Current Mode) 
Center of z axis <:t1mm <0.3mm 
We operated the magnet with the gyrotron, and measured 
the output power at Matching Optics Unit (MOU). Fig. 1 is a 
photograph of the magnet with the gyrotron installed. Fig. 2 
116 
is a graph showing the output power map. This map shows 
that the gyrotron can be operated under the same safe and 
stable regime as with the original magnet. 
We can expect that this type of magnet reduce the troubles 
related to the magnetic field in the next experimental 
campaign. 
Fig. 1 This photograph is non-coolant SC-magnet and 
82.7GHz gyrotron installed in NISSIN power supply 
yard. 
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Fig. 2 The gyrotron MOU output power as afunction of the 
magnetic field. 
